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(54) FLEXIBLE NONWOVEN FABRIC LAMINATE 

(57) A soft nonwoven fabric laminate having a spun- 
bonded nonwoven fabric layer and a meltblown nonwo- 
ven fabric layer, with the spunbonded nonwoven fabric 
comprising a conjugate fiber made up of a propylene- 
based polymer (a) and an ethylene-based polymer (b) 
and the meltblown nonwoven fabric comprising a com- 
position made up of a potyolef in-based elastomer (c) 
and a propylene-based polymer (d). The conjugate fiber 
is preferably a concentric or eccentric core-sheath-type 
or side-by-side-type conjugate fiber at least whose sur- 
face is made up of the component (b). Because of this, 
a nonwoven fabric laminate can be obtained that has 
satisfactory uniformity and excellent softness, gas per- 
meability, water impermeability and interlaminar bond- 
ing strength. It is used suitably for raw materials for 
sanitary goods such as disposable diapers and packag- 
ing materials. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a soft nonwoven fabric laminate. Specifically, it relates to a soft nonwoven fab- 
ric laminate having satisfactory uniformity, excellent softness, gas permeability and water impermeability which is fit for 
use as a material for sanitary goods such as disposable diapers and a packaging material. 

TECHNICAL BACKGROUND 

[0002] In recent years, nonwoven fabrics are used for a wide variety of applications because of their excellent gas 
permeability and solftness and are finding an increasing number of applications. Against this background, nonwoven 
fabrics are being called on to have varied properties meeting the requirements of individual applications and to have 
improved properties. 

[0003] In the meantime, spunbonded nonwoven fabrics have been used as the surface materials of absorptive goods 
such as disposable diapers because they do not have napping and yet show excellent resistance to loose fibers. How- 
ever, spunbonded nonwoven fabrics do not generally have satisfactory uniformity (showing a variation in thickness) and 
therefore are called on to have improved uniformity. As a method for improving the uniformity of spunbonded nonwoven 
fabrics, the method in which a meltblown nonwoven fabric is laminated to a spunbonded nonwoven fabric is known. 
However, such laminate is generally inferior in softness and does not show adequate adhesion between the spun- 
bonded nonwoven fabric layer and the meltblown nonwoven fabric layer in some cases. 

[0004] Therefore, the present invention was made against the background as described above and is intended to pro- 
vide a soft nonwoven fabric laminate having satisfactory uniformity and excellent softness, gas permeability and water 
impermeability and showing excellent interlaminar bonding strength. 

DISCLOSURE OF THE INVENTION 

[0005] The inventors of the present invention made a study in the circumstance as described above and consequently 
have come to complete the present invention after finding that the use of a spunbonded nonwoven fabric comprising a 
particular conjugate fiber as the spunbonded nonwoven fabric and a meltblown nonwoven fabric comprising a polyolefin 
composition comprising a particular polyolefin-based elastomer and a propylene-based polymer as the meltblown non- 
woven fabric makes it possible to obtain a laminate having satisfactory uniformity and excellent softness, gas permea- 
bility and water impermeability and showing excellent interlaminar bonding strength (peel strength). 
[0006] The soft nonwoven fabric laminate is a laminate which comprises at least one spunbonded nonwoven fabric 
layer and at least one meltblown nonwoven fabric layer and one surface or both surfaces of which are a spunbonded 
nonwoven fabric layer; with the aforesaid spunbonded nonwoven fabric comprising a conjugate fiber: 

which comprises: 

(A) A propylene-based polymer (a) having the physical properties as described in (1) and (2) below: 

(1) The ethylene content is 0 to 5 mol%; 

(2) Mw/Mn is 2 to 4; 

(B) An ethylene-based polymer (b) having the physical properties as described in (3) and (4) below and form- 
ing at least part of the fiber surface: 

(3) The density is 0.880 to 0.970 g/cm^; 

(4) Mw/Mn is 1 .5 to 4; and ^ 

in which the ratio by weight between (a) and (b) ({a)/{b)) is 5/95 to 50/50; and 

with the aforesaid meltblown nonwoven fabric comprising a polyolefin composition which comprises a polyolefln-based 
elastomer (c) and a propylene-based polymer (d) and contains the polyolef in-based elastomer (c) at a ratio of not less 
than one wt% but not more than 50 wt%. 

[0007] Good examples of the conjugate fibers forming the aforesaid spunbonded nonwoven fabric include (1 ) a con- 
centric core-sheath -type conjugate fiber made up of the core comprising the propylene-based polymer (a) and the 
sheath comprising the ethylene-based polymer (b), (2) an eccentric core-sheath-type conjugate fiber made up of the 



EP 0 989 222 A1 



core comprising the propylene-based polymer (a) and the sheath comprising the ethylene-based polymer (b), and (3) 
a side-by-side-type (bimetal type) conjugate fiber made up of the propylene-based polymer (a) and the ethylene-based 
polymer (b). 

[0008] In the present invention, the aforesaid spunbonded nonwoven fabric layer and the aforesaid meltblown nonwo- 
5 ven fabric layer are preferably bonded by heat embossing processing. In this case, the bonded area of the spunbonded 
nonwoven fabric layer and the meltblown nonwoven fabric layer is preferably 5% to 35% of the area of contact between 
the spunbonded nonwoven fabric layer and the meltblown nonwoven fabric layer. 

[0009] The soft nonwoven fabric laminate of the present invention has preferably the KOSHI value of less than 10. 
and the peel strength between the spunbonded nonwoven fabric layer and the meltblown nonwoven fabric layer is pref- 
10 erably not less than 30 g/5 cm. 

[0010] Further, the present invention provides a soft nonwoven fabric laminate suitable especially for use in materials 
for sanitary goods and packaging materials. 

BRIEF EXPLANATION OF THE DRAWINGS 

15 

[0011] 

Fig. 1 shows a representative sectional view of the concentric core-sheath-type conjugate fiber. Fig. 2 shows a rep- 
resentative sectional view of the eccentric core-sheath -type conjugate fiber, and Rg. 3 shows a representative sec- 
20 tional view of the side-by-side-type conjugate fiber. 

BEST ^MBOPIMENT OF THE INVENTION 

[0012] The soft nonwoven fabric laminate of the present invention is a laminate which comprises at least one spun- 
25 ... bonded nonwoven fabric layer and at least one meltblown nonwoven fabric layer and one surface or both surfaces of 
which are a spunbonded nonwoven fabric layer. 

[0013] The spunbonded nonwoven fabric comprising the soft n^nw6ven'fab?i^laminate of the present invention is 
made up of a conjugate fiber which comprises the propylene-based polymer (a) and the ethylene-based polymer (b), in 
which the ratio by weight between (a) and (b) ((a)/(b)) is in the range of 5/95 to 50/50, preferably 10/90 to 40/60, more 
30 preferably 1 0/90 to 20/80, and at least part of the surface of the fiber of which is made up of (b). If the weight ratio of the 
propylene-based polymer (a) to 1 00 by weight of the conjugate fiber is less than 5 , the strength of the conjugate fiber 
may be inadequate in some cases; and if the weight ratio of the propylene-based polymer (a) to 100 by weight of the 
conjugate fiber is "more than 50, the conjugate fiber may show poor softness in some cases. 
[0014] Preferable examples of the aforesaid conjugate fibers are: . 

35 

(1 ) a concentric core-sheath-type conjugate fiber made up of the core comprising the propylene-based polymer (a) 
and the sheath comprising the ethylene-based polymer (b), (2) an eccentric core-sheath-type conjugate fiber made 
up of the core comprising the propylene-based polymer (a) and the sheath comprising the ethylene-based polymer 

(b); and-(-3) a- side-by-side-type conjugate fiber made up of the propylene-based polymer (a) and the ethylene- 

40 based polymer (b). Further, out of these conjugate fibers, the eccentric core-sheath-type conjugate fiber of (2) 
above and the stde-by-side-type conjugate fiber of (3) above become crimped fibers and are more preferable with 
- respect to softness. -- - 

"[0015] ' Fig. 1 shows a representative sectional view of a conjugate fiber. Fig. 1 shows a representative sectional view 
45 of the concentric core-sheath-type conjugate fiber. Fig. 2 shows a representative sectional view of the eccentric core- 
sheath-type conjugate fiber, and Fig. 3 shows a representative sectional view of the side-by-side-type conjugate fiber. 
In Figs. 1 through 3, 1 represents the part made up of the propylene-based polymer (a), 2 represents the part made up 
of the ethylene-based polymer (b). 

[0016] The propylene-based polymer (a) forming the conjugate fiber is a propylene homopolymer or propylene-based 
50 polymer having the ethylene content of 0 to 5 mol%. The propylene-based polymer (a), preferably from the viewpoint of 
spinnability, has the melt flow rate (MFR, as determined at a load of 2.16 kg and at 230°C in accordance with ASTM 
D1238) in the range of preferably 20 to 100 g/10 minutes, more preferably 30 to 70 g/10 minutes. Furthermore, the 
Mw/Mn (MW: weight-average molecular weight; Mn: number-average molecular weight) is preferably from the viewpoint 
of spinnability in the range of 2 to 4. The term preferable spinnability as herein used means the resin's property of being 
55 capable of being spun stably without involving the breakage of the filament when the melted resin is spun from the spin- 
neret. Further, the Mw/Mn may be determined by the method already known to the public using the gel permeation 
chromatography. 

[0017] Examples of the ethylene-based polymer (b) forming the conjugate fiber include homopolymer of ethylene 
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(manufactured by either low-pressure or high-pressure process) and random copolymers of ethylene with a-olefins 
such as propylene, 1-butene, 1-hexene, 4-methyl-1-pentene and 1-octene. These ethylene-based polymers (b) has 
preferably from the viewpoint of spinnability density in the range of 0.880 to 0.970 g/cm^, preferably O.900 to 0.950 
g/cm^. Furthermore, their MFR (as determined at a load of 2.16 kg and at 190°C in accordance with ASTM D1238) is 
5 preferably from the viewpoint of spinnability in the range of preferably 20 to 60 g/10 minutes, and the Mw/Mn is prefer- 
ably from the viewpoint of spinnability in the range of 1 .5 to 4, preferably 2 to 4. 

[0018] As the ethylene-based polymer (b), an ethylene homopolymer whose density, MFR and Mw/Mn are in the 
aforesaid ranges is preferable from the viewpoint of the solftness and spinnability of the nonwoven fabric obtained 
therefrom. 

10 [0019] The nonwoven fabric comprising the aforesaid conjugate fiber shows better softness than the conventional 
nonwoven fabrics comprising polypropylene resin because most or all of the conjugate fiber surfaces forming the afore- 
said nonwoven fabric is made up of the ethylene-based polymer (b). Furthermore, if the conjugate fiber forming the non- 
woven fabric is crimped fiber, the nonwoven fabric shows much better softness. 

[0020] In the present invention, a slip agent such as oleic amide, erucic amide and stearic amide may be added in a 
15 ratio of 0.1 to 0.5 wt% to the aforesaid ethylene-based polymer (b). The addition of a slip agent to the ethylene-based 
polymer improves the loose-fiber resistance of the resulting spun bonded nonwoven fabric. Moreover, in the present 
invention, a slip agent may be added to the propylene-based polymer (a). 

[0021] Furthermore, in the present invention, other polymers, coloring agents, heat stabilizers, nucleating agents, etc. 
may be added to the propylene-based polymer (a) and/or the ethylene-based polymer (b) as required to the extent that 

20 the purpose of the present invention is not thwarted. 

[0022] The method already known to the public may be used for the method for manufacturing the spunbonded non- 
woven fabric comprising the conjugate fiber. Under such method, for example, the ratio by weight between the propyl- 
ene-based polymer (a) and the ethylene-based polymer (b) is set at 5/95 to 50/50, conjugate fiber filaments are spun 
by the two-extruder melting and spinning method, the filaments thus spun are cooled with a cooling fluid, and then the 

25 filaments are given tension by means of stretching air so that the filaments become a desired fineness. Thereafter, the 
spun filaments are collected on a collection belt and subjected to the processing of tangling so that the spunbonded 
nonwoven fabric is obtained. Examples of the tangling processing method include, for example, a method in which the 
fibers are fused by the processing of heat embossing, a method in which the fibers are fused by ultrasonic heating, a 
method in which the fibers are entangled by using a water jet, a method in which the fibers are fused by passing hot air 

30 through them, and a method in which the fibers are entangled by using a needle punch. Out of these entangling meth- 
ods, the process of heat embossing is preferable. The diameter of the fiber forming this spunbonded nonwoven fabric 
is normally approximately 5 to 30 p.m (0.2 to 7 denier), preferably approximately 10 to 20 p.m. 
[0023] ~The fiber forming the meltblown riohwoveh fabric used in the present invention comprises apolyolefin compo- 
sition which is made up of the polyolefin-based elastomer (c) and the propylene-based polymer (d) and contains the 

35 polyolefin-based elastomer (c) at a ratio of not less than one wt% but not more than 50 wt%, preferably 10 to 40 wt%, 
more preferably 20 to 35 wt%. When the polyolefin-based elastomer (c) content is less than one wt%, the adhesion 
between the spunbonded nonwoven fabric layer and the meltblown nonwoven fabric layer becomes inadequate in some 
cases; when the rate of the polyolefin-based elastomer (c) content exceeds 50 wt%, the spinnability becomes poor in 
some cases. 

40 [0024] The olef in-based elastomer (c) composing the aforesaid polyolefin composition is a polymer or copolymer of 
a-olefin having 2 to 20 carbon atoms, which has preferably the density in the range of not more than 0.900 g/cm^, more 
preferably. 0.860 to 0,900 g/cm^, and the MFR (as determined at a load of 2.16 kg and at 190°C in accordance with 
ASTM D1238) in the range of 0.01 to 1 50 g/1 0 minutes, more preferably 20 to 1 0Og/1 0 minutes. Such olefin-based elas- 
tomer (c) preferably has the crystallinity of less than 30% as measured by X-ray diffractometry, or is amorphous. 

45 [0025] Examples of the a-olefin having 2 to. 20 carbon atoms include ethylene, propylene, 1-butene, 1-pentene, 1- 
hexane, 4-methyl- 1-pentene, 1-octene, 1-decene and blends thereof. Out of these, a-olefins having 2 to 10 carbon 
atoms are preferably, and especially ethylene and 1 -butene are preferable. 

[0026] The olefin-based elastomer (c) may contain component units other than those component units derived from 
a-olefin, such as those component units derived from a diene compound, to the extent that will not impair the properties 

50 of the olefin-based elastomer (c). For example, examples of the component units that may be contained In the olefin- 
based elastomer (c) used in the present invention include those component units derived from chain nonconjugated 
dienes such as 1 ,4-hexadiene, 1 ,6-octadiene, 2-methyl-1,5-hexadiene, 6-methyl-1,5-heptadiene and 7-methyl-1 .6- 
octadiene; cyclic nonconjugated dienes such as cyclohexadiene, dicyclopentadiene, methyltetrahydroindene, 5-vinyl- 
norbornene, 5-elhylidene-2-norbornene, 5-methylene-2-norbornene, 5-isopropyridene-2-norbornene and 6-chlorome- 

55 thyl-5-isopropenyl-2-norbonene; and diene compounds such as 2,3-diisopropyridene-5-norbonene, 2-ethylidene-3- 
isopropyridene-5-norbornene and 2-propenyt-2,2-norbornadiene. These diene compounds may be used singly or in 
combination with one another. The content of such diene component is normally not more than 10 mol%, preferably not 
more than 5 mol%. 
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[0027] Specific examples of the olefin-based elastomer (c) include polymers and copolymers comprising 0 to 95 
mol%, preferably 30 to 92 mol%, more preferably 50 to 90 mol% of the component unit derived from ethylene, 1 to 100 
moI%, preferably 4 to 70 mol%, more preferably 8 to 50 mol% of the component unit derived from a-olefin having 3 to 
20 carbon atoms and 0 to 10 mol%, preferably 0 to 5 mol%, more preferably 0 to 3 mol% of the component unit derived 
5 from diene compound, f^ore specific examples include ethylene-a-olefin copolymers containing 10 to 50 mol% of a-ole- 
f ins having 3 to 1 0 carbon atoms, such as propylene, 1 -butene, 1 -pentene, 1 -hexene, 4-methyl-1 -pentene, 1 -octene and 
1-decene and propylene-a-olefin copolymers containing 10 to 50 mol% of a-olefins having 4 to 10 carbon atoms, such 
as 1 -butene, 1 -pentene, 1 -hexene, 4-methyl-1 -pentene, 1 -octene and 1 -decene. 

[0028] Examples of the propylene-based polymer (d) composing the aforesaid polyolefin composition include a pro- 
10 pylene homopolymer or random copolymers of propylene and not more than 10 mol% of a-olefin, other than propylene, 
having 2 to 20, preferably 2 to 10, carbon atoms, such as ethylene, 1 -butene, 1 -hexene and 4-methyl-1i3entene. The 
propylene-based polymer (d) has preferably the MFR (as determined at a load of 2.16 kg and at 230°C in accordance 
with ASTM D1 238) in the range of preferably 30 to 1 ,500 g/1 0 minutes, more preferably 400 to 1 ,000 g/1 0 minutes and 
the fWw/Mn in the range of preferably 2 to 4. As the propylene-based polymer (d), a propylene homopolymer is prefera- 
15 ble. 

[0029] The use of a meltblown nonwoven fabric formed from the fiber comprising the polyolefin composition as 
described above makes it possible to obtain a laminate with excellent bonding strength when the meltblown nonwoven 
fabric is bonded with a spunbonded nonwoven fabric by the processing of heat embossing. 

[0030] Methods already known to the public may be used for the method for manufacturing the meltblown nonwoven 

20 fabric used in the present invention. For example, the meltblown nonwoven fabric may be manufactured by melting the 
aforesaid composition comprising the polyolefin elastomer (c) and the propylene-based polymer (d) by means of an 
extruder, extruding it through the meltblown fiber spinneret, blow-spinning the extruded fiber as a flow of fine fiber by 
means of a high -temperature/high -velocity fluid to cause the fine fiber to be deposited on the collection device form a 
fine fiber web, and subjecting it to the processing of heat fusion as required. The average diameter of the fiber forming 

25 this meltblown ripnwoyen fabricjs normajly approdmalely 1 to 30 pim, preferably approximately 2 to 10 jim. 

[0031] The soft nonwoven fabric taminaTe of the present Invention comprises at least one spunbonded nonwoven fab- 
-rlc layer and at least one meltblown nonwoven fabric layer. The layer structure is not restricted in any particular way so 
long as at least one of the surface layers is made up of a spunbonded nonwoven fabric layer, but a preferable layer 
structure is a spunbonded nonwoven fabric layer/a meltblown nonwoven fabric layer and a spunbonded nonwoven fab- 

30 ric layer/a meltblown nonwoven fabric layer/a spunbonded nonwoven fabric layer. 

[0032] The basis weights of the spunbonded nonwoven fabric and meltblown nonwoven fabric of the soft nonwoven 
fabric laminate of the present invention may be selected as appropriate to meet the requirements of the particular appli- 
cations of the soft nonwoven fabric laminate and the quality, economics, etc. required thereof. The basis weight of the 
laminate is normally approximately 10 to 50 g/m^, more preferably approximately 12 to 30 g/m^. 

35 [0033] Any method may be used for the method for manufacturing the soft nonwoven fabric laminate of the present 
invention, and there is no particular linriit to the method so long as it is capable of forming the laminate by laminating the 
spunbonded nonwoven fabric and the meltblown nonwoven fabric to form into one laminate. Examples of the aforesaid 
method for manufacturing the soft nonwoven fabric laminate include (1) a method in which a two-layer laminate is made 
by therm aNybojidjngJlLe„spunbpn^^ meltblown.no nwoven fabric after the meltblown nonwo- 

40 ven fabric is formed by depositing the fiber formed by the meltblown method directly on the spunbonded nonwoven fab- 
ric, (2) a method in which a three- layer laminate is made by forming a meltblown nonwoven fabric by depositing the fiber 
formed by the meltblown method directly on the spunbonded nonwoven fabric ( 1 ) , forming the spunbonded nonwoven 
fabric (2) by depositing the fiber formed by the spunbonding method directly on the aforesaid meltblown nonwoven fab- 

ric, and then thermally-bonding the spunbonded nonwoven fabric (1 ), the meltblown nonwoven fabric and the spun- 

45 bonded nonwoven fabric ( 2 > , (3) a method in which a laminate is made by putting a spunbonded nonwoven fabric and 
a meltblown nonwoven fabric on top of each other and thermally bonding the two nonwoven fabrics by heating and 
pressing, and (4) a method in which a laminate is made by bonding a spunbonded nonwoven fabric and a meltblown 
nonwoven fabric by use of an adhesive such as hot melt adhesives and solvent-based adhesives. 
[0034] The soft nonwoven laminate of the present invention has adequate adhesion even when the meltblown non- 

50 woven fabric is bonded with a spunbonded nonwoven fabric comprising a conjugate fiber made up of a propylene- 
based polymer and an ethylene-based polymer by means of the thermal bonding method such as the processing of 
heat embossing. The reason is that the meltblown nonwoven fabric is made of a polyolefin composition comprising a 
particular polyolefin-based elastomer and a propylene-based polymer. 

[0035] The method in which the meltblown nonwoven fabric is formed directly on the spunbonded nonwoven fabric 
55 may be accomplished by the meltblown method in which a melted material of an polyolefin composition is extruded into 
a flow of fine fiber from the meltblown spinneret and blown onto the surface of the spunbonded nonwoven fabric before 
the flow of fine fiber solidifies completely, so that fine fiber may be deposited on the surface of the spunbonded nonwo- 
ven fabric. At this time, while the reverse surface of the surface of the spunbonded nonwoven fabric onto which the fine 
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fiber formed by the meltblown method is blown is placed under negative pressure, the fine fiber is blown and deposited 
onto the spunbonded nonwoven fabric placed on the collection surface of a mesh belt, for example, and at the same 
time, the spunbonded nonwoven fabric and the meltblown nonwoven fabric are combined into one so that a soft non- 
woven fabric laminate having the spunbonded nonwoven fabric and the meltblown nonwoven fabric is obtained. If these 
5 two nonwoven fabrics are not combined into one in an inadequate manner, they may be combined into one adequately 
by means of heated embossing press rolls, for example, 

[0036] In the event of producing a 3-layer nonwoven fabric laminate by the method (3) above, such laminate may be 
produced by depositing a conjugate filament spurTby the conjugate melt-spinning method on the meltblown nonwoven 
fabric layer of the aforesaid soft nonwoven fabric laminate having the spunbonded nonwoven fabric layer and the melt- 

10 blown nonwoven fabric layer and then thermally bonding the filament by the processing of heat embossing, for example. 
[0037] For the method for bonding the spunbonded nonwoven fabric and the meltblown nonwoven fabric by heat 
fusion, the method in which the whole of the contact surfaces of the spunbonded nonwoven fabric and the meltblown 
nonwoven fabric are bonded by heat and a method in which part of the contact surfaces of the spunbonded nonwoven 
fabric and the meltblown nonwoven fabric are bonded by heat may be used. In the present invention, a method in which 

15 part of the contact surfaces of the spunbonded nonwoven fabric and the meltblown nonwoven fabric are bonded by the 
heat embossing method is preferable. In this case, the bonded area (which is equivalent to the area Impressed by the 
embossing roll) is 5 to 35%, preferably 10 to 30%, of the contact surface of the spunbonded nonwoven fabric and the 
meltblown nonwoven fabric. If the bonded area is within the aforesaid range, the soft nonwoven fabric laminate, having 
a good balance between peel strength (bonding strength) and softness, is excellent. 

20 [0038] Examples of the hot melt adhesive used in the method in which the spunbonded nonwoven fabric and the melt- 
blown nonwoven fabric are bonded by use of an adhesive include, for example, adhesives based on resins such as vinyl 
acetate and polyvinyl alcohol and adhesives based on rubbers such as styrene-butadiene and styrene-isoprene. Fur- 
ther, examples of the solvent-based adhesive used in the present invention include, for example, adhesives which are 
based on rubbers such as styrene-butadiene, styrene-isoprene and urethane, and organic solvents and water-based 

25 emulsions which are based on resins such as vmyl acetate and yinyl chloride. Out of these adhesives, hot melt adhe- 
sives based on rubbers such as styrene-isoprene and styrene-butadiene are preferable in that they do not impair the 
characteristic hand of the spunbonded nonwoven fabric. 

[0039] The soft nonwoven fabric laminate of the present invention obtained by the method as described above has 
satisfactory uniformity and excellent gas permeability, water impermeability and softness. In addition, this soft nonwo- 
30 ven fabric laminate also has excellent napping resistance because the surface of one or both sides of the laminate is 
formed of the spunbonded nonwoven fabric. 

[0040] The KOSHI value, an index of softness, of the soft nonwoven fabric laminate of the present invention is nor- 
mally less than lOrpreferably not more than'97and the interlaminar peel strength between the spunbonded nonwoven 
fabric and the meltblown nonwoven fabric is normally not less than 30 g/5 cm, preferably not less than 40 g/5 cm. Fur- 

35 ther, the water impermeability is normally not less than 150 mm Aq, preferably not less than 200 mm Aq. 

[0041] The soft nonwoven fabric laminate of the present invention may be applied to a wide variety of sanitary goods, 
household materials, industrial materials and medical materials. Especially of its excellent softness, gas permeability 
and water impermeability, the soft nonwoven fabric laminate of the present invention is used suitably for a material for 
„ ^sanitary and packaging materials and applied to substrates of disposable diapers, sanitary napkins, poultice materials, 

40 etc. and raw materials for bed covers, etc. as a material for sanitary goods, and to compact disc bags, food packaging 
materials, clothing covers, etc, as a material for packaging materials. 



EXAMPLES 

45 [0042] In the following Experiment Examples is given a specific explanation of the present invention. However, it is to 
be understood that the present invention is not be limited in any way by these Examples and Comparative Examples. 
[0043] Further, the determination of the KOSHI value, peel strength, MFR and water impermeability in the Examples 
was made by the following methods: 

50 (1) Determination of the KOSHI Value 

The tensile, shear strength, compression,.surface friction and bending tests were conducted by use the KES-FB 
system available from Kato Tech Co., Ltd. using knit high-sensitivity conditions for the test conditions. The KOSHI 
value (as the value decreases, softness improves) was determined by carrying out a calculation by a formula using 
the results of the tests as parameters under knit underwear (summer) conditions. (As this value falls, softness 

55 improves.) 

(2) Determination of Peel Strength 

Test specimens 5 cm in width and 20 cm in length were cut from the nonwoven laminate obtained. Peel strength 
was measured by peeling the layers of the laminate at the end of the test specimen, getting the end of each peeled 
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layer gripped in the chucks of a tensile strength testing machine, and peeling the layers of the test specimen. As 
the testing conditions, the distance between the chucks was set at 20 mm, and the rate of pulling was set at 100 
mm/minute. The average of the measurements of 5 test specimens was taken as peel strength (which means the 
same thing as bonding strength as used in this application). 

(3) Determination of MFR 

The MFR of a propylene homopolymer and a propylene-ethylene random copolymer was measured at a load of 
2.16 kg and a temperature of 230°C in accordance with ASTM D1238. The MFR of an ethylene homopolymer was 
-measured at a load of 2.16 kg and a temperature of 190°C in accordance with ASTM D1238. 

(4) Determination of Water Impermeability 

Water impermeability was determined in accordance with JIS 1096L 

Example 1: 

[0044] A concentric core-sheath-type conjugate fiber having the core made of a propylene-ethylene random copoly- 
mer and the sheath made of an ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was 
melt-spun by using the propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 
3.0 and the MFR of 65 g/10 minutes and the ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 
3.0 and the MFR of 30 g/1 0 minutes, and a spunbonded nonwoven fabric (S-1 ) having the basis weight of 23 g/m^ and 
the component fiber having a fineness of 2 d(denier) was produced by depositing the conjugate fiber on the collection 
surface. 

[0045] On the other hand, a meltblown nonwoven fabric (M-1 ) which comprised a fiber having an average diameter 
of 3 ^m and had the basis weight of 6 g/m^ was produced by the meltblown method in which a composition comprising 
98.8 wt% of a propylene homopolymer having the MFR of 900 g/10 minutes and 1 .2 wt% of an ethylene-a-olefin copol- 
ymer (available from Mitsui Chemicals, Inc.; registered trademark: TAFMER A) was melted by use of an extruder and 
the melted material was blown from a spinneret having apertures having a diameter of 0.38 mm, while at the same time 
hot air was blown at the outlets of the apertures. _ 

[0046] Next, the aforesaid spunbonded nonwoven fabric (S-1) and the meltblown nonwoven fabric (M-1) were put on 
top of each other, and these two layers of nonwoven fabrics were combined into one at a linear pressure of 60 kg/cm 
by use of a heat embossing roll heated to 120°C which had an impression area ratio (ratio of the impression area to the 
total area) of 18%. As a result, a nonwoven fabric laminate was obtained. The KOSHI value, peel strength and water 
impermeability of the nonwoven fabric laminate thus obtained were measured. Results of the measurement are shown 
in Table 1 . 



Example 2: 

[0047] A meltblown nonwoven fabric (M-2) having a basis weight of 6 g/m^ which comprises a fiber having an average 
fiber diameter of 3 \irr\ was produced by the same method as described in Example 1 except that a composition com- 
prising 75 wt% of a propylene homopolymer having the MFR of 900 g/10 minutes and 25 wt% of an ethylene-a-oletin 
copolynieijayailable frpiTiJWitsuLchemicals,Jnc.;.registered-.trademark:JAFMER.A) was used for the.raw material resin 
for the meltblown nonwoven fabric. 

[0048] Next, the spunbonded nonwoven fabric (S-1 ) produced as described in Example 1 and the aforesaid meltblown 
nonwoven fabric (M-2) were put on_tQ pjpf_ea ch other,_and these two layers, of nonwoven fabrics were combined into one 
by use of a heat embos'sing roll in the same manner as described in Example 1 . As a result, a nonwoven fabric laminate 
was obtained. ;rhe measurement results of the nonwoven fabric laminate-thus obtained are shown in Table 1. 

Comparativ e Example 1 : 

[0049] A meltblown nonwoven fabric (M-3) having a basis weight of 6 g/m^ which comprises a fiber having an average 
fiber diameter of 3 ^im was produced by the same method as described in Example 1 except that a propylene homopol- 
ymer having the MFR of 900 g/10 minutes alone was used for the raw material resin for the meltblown nonwoven fabric. 
[0050] Next, the spunbonded nonwoven fabric (S-1 ) produced as described in Example 1 and the aforesaid meltblown 
nonwoven fabric (M-3) were put on top of each other, and these two layers of nonwoven fabrics were combined into one 
by use of a heat embossing roll in the same manner as described in Example 1 . As a result, a nonwoven fabric laminate 
was obtained. The measurement results of the nonwoven fabric laminate thus obtained are shown in Table 1 . 

Comparative Example 2 : 



[0051] A meltblown nonwoven fabric (M-4) was produced by the same method as described in Example 1 except that 
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a composition comprising 45 wt% of a propylene homopolymer having the MFR of 900 g/1 0 minutes and 55 wt% of an 
ethylene-a-olefin copolymer (available from Mitsui Chemicals, Inc.; registered trademark: TAFMER A) was used for the 
raw material resin for the meltblown nonwoven fabric. The average fiber diameter of the resulting meltblown nonwoven 
fabric was larger average at 3 to 4 ^m, and there was an occurrence of resin shots. 
5 [0052] Next, the spunbonded nonwoven fabric (S-1 ) produced as described in Example 1 and the aforesaid meltblown 
nonwoven fabric (M-4) were put on top of each other, and a nonwoven fabric laminate was obtained by combining these 
_twoJayers into one by use of the heat embossing roll in the same manner as described in Example 1 . The measurement 
results of the nonwoven fabric laminate thus obtained are shown in Table 1, 

10 Example 3: 

[0053] A concentric core-sheath-type conjugate fiber having the core made of a propylene homopolymer and the 
sheath made of an ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was melt-spun by 
using the propylene homopolymer having the Mw/Mn of 3.0 and the MFR of 65 g/10 minutes and the ethylene homopol- 
ymer having the density of 0.948 g/cm^, the Mw/Mn of 3.0 and the MFR of 20 g/10 minutes, and a spunbonded nonwo- 
ven fabric (S-2) having the basis weight of 23 g/m^ and the component fiber having a fineness of 2 d was produced by 
depositing the conjugate fiber on the collection surface. 

[0054] Next, the aforesaid spunbonded nonwoven fabric (S-2) and the meltblown nonwoven fabric (M-2) produced as 
described in Example 2 were put on top of each other, and these two layers of nonwoven fabrics were combined into 
one by use of a heat embossing roll in the same manner as described in Example 1. As a result, a nonwoven fabric 
laminate was obtained. The measurement results of the nonwoven fabric laminate thus obtained are shown in Table 1. 

Example 4 : 

- _ . , 25 . [0055] - A spunbonded. nonwoven fabric .(S-3)-having-the-basis-weight of 23 g/m^ and. the component fiber having a 
fineness of 2 d was produced by the same method as described in Example 3 except that a propylene-ethylene random 
copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 3.0 and the MFR of 65 g/10 minutes was used for 
the propylene homopolymer. 

[0056] Next, the aforesaid spunbonded nonwoven fabric (S-3) and the meltblown nonwoven fabric (M-2) produced as 
30 described in Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by combining 
these two layers into one by use of a heat embossing roll in the same manner as described in Example 1 . The meas- 
urement results of the nonwoven fabric laminate thus obtained are shown in Table 1 . 



Example 5: 

35 

[0057] A spunbonded nonwoven fabric (S-4) having the basis-weight of 23 g/m^ and the component fiber having a 
fineness of 2 d was produced by the same method as described in Example 3 except that a propylene-ethylene random 
copolymer having the ethylene content of 4.0 mol%, the Mw/Mn of 3.0 and the MFR of 65 g/10 minutes was used for 

^ — the propylene homopolymer." — ~™ — ™ . ^. . 

40 [0058] Next, the aforesaid spunbonded nonwoven fabric (S-4) and the meltblown nonwoven fabric (M-2) produced as 
described in Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by combining 
these two layers into one by use of a heat embossing roll in the same manner as described in Example 1. The meas- 
urement results of the nonwoven fabric laminate thus obtained are shown in Table 1. 

45 Comparative Example 3 : - - - - - . 

[0059] An attempt was made to produce a spunbonded nonwoven fabric by the same method as described in Exam- 
ple 3 except that a propylene-ethylene random copolymer having the ethylene content of 5.5 mol%, the Mw/Mn of 3.0 
and the MFR of 65 g/10 minutes was used for the propylene homopolymer, but the attempt failed due to poor spinna- 
50 bility. 

Example 6: 

[0060] A concentric core-sheath-type conjugate fiber having the core made of a propylene-ethylene random copoly- 
55 mer and the sheath made of an ethylene homopolymer (the ratio by weight between core and sheath was 5:95) was 
melt-spun by using the propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 
3.0 and the MFR of 65 g/10 minutes and the ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 
3.0 and the MFR of 20 g/10 minutes, and a spunbonded nonwoven fabric (S-5) having the basis weight of 23 g/m^ and 
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the component fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 
[0061] Next, the aforesaid spunbonded nonwoven fabric (S-5) and the meltblown nonwoven fabric (M-2) produced as 
described in Example 2 were put on top of each other, and these two layers of nonwoven fabrics were combined into 
one by use of a heat embossing roll in the same manner as described in Example 1. As a result, a nonwoven fabric 
5 laminate was obtained. The measurement results of the nonwoven fabric laminate thus obtained are shown in Table 1. 

Comparative Example 4: 

[0082] An attempt was made to produce a spunbonded nonwoven fabric by the same method as described in Exam- 
w pie 6 except that the ratio by weight of the core and the sheath was set at 3:97. However, the attempt failed due to poor 
spinnability. 

Comparative Example 5 : 

15 [0063] A spunbonded nonwoven fabric (S-6) having the basis weight of 23 g/m^ and the component fiber having a 
fineness of 2 d was produced In the same manner as described in Example 6 except that the ratio by weight of the core 
and the sheath was set at 70:30. 

[0064] Next, the aforesaid spunbonded nonwoven fabric (S-6) and the meltblown nonwoven fabric {M-2) produced as 
described in Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by combining 
20 these two layers into one by use of a heat embossing roll in the same manner as described In Example 1 . The meas- 
urement results of the nonwoven fabric laminate thus obtained are shown in Table 1 . 

Compgr^tiye Example 6: 

25___[0065] A.spunbonded nonwoven.fabric_(S-7)_havlng_the basis^weighl of_23 g/m?.and the component fiber having a 

— fineness of 2 d was produced by depositing a fiber obtained by melt-spinning only a propylene-ethylene random copol- 
ymer having the ethylene content of 0.5 mol%, the Mw/Mn of 3.0 and the MFR of 65 g/1 0 minutes on the collection sur- 
face. 

[0066] Next, the aforesaid spunbonded nonwoven fabric (S-7) and the meltblown nonwoven fabric (M-2) produced as 
30 described in Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by combining 
these two layers Into one by use of a heat embossing roll in the same manner as described in Example 1. The meas- 
urement results of the nonwoven fabric laminate thus obtained are shown In Table 1 . 

Example 7: 

[0067] ^A concentric core-sheath-type conjugate fiber having-the core made of-a propylene-ethylene random copoly- 
mer and the sheath made of an ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was 
melt-spun by using the propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 
3;0 and*the-MFR of-65 g/10 minutes and the ethylene homopolymer having the density of 0.917 g/cm^, the Mw/Mn of 
3.0 and the MFR of 20 g/10 minutes, and a spunbonded nonwoven fabric (S-8) having the basis weight of 23 g/m^ and 
the component fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 
[0068]- .-Next,-the aforesaid spunbonded-nonwoven-fabriC:(S-8)-and the meltblown nonwoven fabric (M-2) produced as 
described In Example 2 were put on top of each other, and these two layers of nonwoven fabrics were combined into 
one by use of a heat embossing roll in the same manner as described in Example 1. As a result, a nonwoven fabric 
laminate was obtained. The measurement results of the nonwoven fabric laminate thus obtained are shown In Table 2. 

Comparative Example 7: 

[0069] A spunbonded nonwoven fabric (S-9) having the basis weight of 23 g/m^ and the component fiber having a 
50 fineness of 3.2 d was produced by the same method as described in Example 7 except that an ethylene homopolymer 
having the density of 0.870 g/cm^, the Mw/Mn of 3.0 and the MFR of 20 g/10 minutes for the ethylene-based polymer 
(b). 

[0070] Next, the aforesaid spunbonded nonwoven fabric (S-9) and the meltblown nonwoven fabric (M-2) produced as 
described in Example 2 were put on top of each other, and these two layers of nonwoven fabrics were combined into 
55 one by use of a heat embossing roll in the same manner as described In Example 1. As a result, a nonwoven fabric 
laminate was obtained. The measurement results of the nonwoven fabric laminate thus obtained are shown in Table 2. 



40 
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Comparative Example 8 : 

[0071] An attempt was made to produce a spunbonded nonwoven fabric by the same method as described in Exam- 
ple 7 except that an ethylene-based homopolymer having the density of 0.980 g/crrP, the Mw/Mn of 3.0 and the MFR 
5 of 20 g/1 0 minutes was used for the ethylene-based polymer (b). However, the attempt failed due to poor spinnabillty. 

Example 8 : 

[0072] A concentric core-sheath-type conjugate fiber having the core made of a propylene-ethylene random copoly- 
10 mer and the sheath made of an ethylene homopolymer (the ratio by weight between core and sheath was 10:90) was 
melt-spun by using the propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 
2,0 and the MFR of 65 g/10 minutes and the ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 
3.0 and the MFR of 30 g/10 minutes, and a spunbonded nonwoven fabric (S-10) having the basis weight of 23 g/m^ and 
the component fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 
75 [0073] Next, the aforesaid spunbonded nonwoven fabric (S-10) and the meltblown nonwoven fabric (M-2) produced 
as described in Example 2 were put on top of each other, and these two layers of nonwoven fabrics were combined into 
one by use of a heat embossing roll in the same manner as described in Example 1 . As a result, a nonwoven fabric 
laminate was obtained. The measurement results of the nonwoven fabric laminate thus obtained are shown in Table 2. 

20 Example 9 : 

[0074] A spunbonded nonwoven fabric (S-1 1 ) having the basis weight of 23 g/m^ and the component fiber having a 
fineness of 2 d was produced by the same method as described in Example 8 except that a propylene-ethylene random 
copolymer having the ethylene content of 0.5 moI%, the Mw/Mn of 3.0 and the MFR of 65 g/10 minutes was used for 

25 the propylene-based polymer (a). 

[0075] Next, the aforesaid spunbonded nonwoven fabric (S-1 1) and the meltblown nonwoven fabric (M-2) produced 
as described in Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by combining 
these two layers into one by use of a heat embossing roll in the same manner as described in Example 1 . As a result, 
a nonwoven fabric laminate was obtained. The measurement results of the nonwoven fabric laminate thus obtained are 

30 shown in Table 2. 

Comparative Example 9 : 

[0076] An attempt was made to produce a spunbonded nonwoven fabric by the same method as described in Exam- 
35 pie 8 except that a propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 6.0 
and the MFR of 65 g/10 minutes was used for the propylene-based polymer (a). However, the attempt failed due to poor 
spinnabillty. 

Example 10 : 

40 

[0077] A concentric core-sheath-type conjugate fiber having the core made of a propylene-ethylene random copoly- 
mer and the sheath made of an ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was 
melt-spun by using the propylene -ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 
2.0 and the MFR of 65 g/10 minutes and the ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 

45 1 .5 and the MFR of 30 g/1 0 minutes, and a spunbonded nonwoven fabric (S-1 2) having the basis weight of 23 g/m^ and 
the component fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 
[0078] Next, the aforesaid spunbonded nonwoven fabric (S-12) and the meltblown nonwoven fabric (M-2) produced 
as described in Example 2 were put on top of each other, and these two layers of nonwoven fabrics were combined into 
one by use of a heat embossing roll in the same manner as described in Example 1. As a result, a nonwoven fabric 

50 laminate was obtained. The measurement results of the nonwoven fabric laminate thus obtained are shown in Table 2. 

Example 11: 

[0079] A spunbonded nonwoven fabric {S-13) having the basis weight of 23 g/m^ and the component fiber having a 
55 fineness of 2 d was produced by the same method as described in Example 10 except that an ethylene homopolymer 
having the density of 0.948 g/cm^, the Mw/Mn of 2.5 and the MFR of 30 g/10 minutes was used for the ethylene-based 
polymer (b). 

[0080] Next, the aforesaid spunbonded nonwoven fabric (S-13) and the meltblown nonwoven fabric (M-2) produced 



10 



EP 0 989 222 A1 



as described in Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by combining 
these two layers into one by use of a heat embossing roll in the same manner as described in Example 1 . The meas- 
urement results of the nonwoven fabric laminate thus obtained are shown in Table 2. 

5 Comparative Example 10: 

[0081] An attempt was made to produce a spunbonded nonwoven fabric by the same method as described in Exam- 
ple 10 except that an ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 6.0 and the MFR of 30 
g/10 minutes was used for the ethylene -based polymer (b). However, the attempt failed due to poor spin n ability. 
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POSSIBILITY OF INDUSTRIAL USE 

[0082] The soft nonwoven fabric laminate of the present Invention has satisfactory uniformity and excellent softness, 
gas permeability and water impermeability. In addition, it shows excellent adhesion between the spunbonded nonwoven 
5 fabric layer and the meltblown nonwoven fabric layer. Because of this, the soft nonwoven fabric laminate of the present 
invention may be used suitably for a broad range of applications for which nonwoven fabrics have been used tradition- 
ally It may be used suitably especially for applications including raw materials for sanitary goods such as disposable 
diapers and sanitary napkins, substrates such as poultices and packaging materials. 

10 Claims 

1 . A soft nonwoven fabric laminate which comprises at least one spunbonded nonwoven fabric layer and at least one 
meltblown nonwoven fabric layer and one surface or both surfaces of which are a spunbonded nonwoven fabric 
layer; with the aforesaid spunbonded nonwoven fabric comprising a conjugate fiber: 

15 

which comprises: 

(A) A propylene-based polymer (a) having the physical properties as described in (1) and (2) below: 

20 (1 ) The ethylene content is 0 to 5 mol%; 

(2) Mw/Mn is 2 to 4; 

(B) An ethylene-based polymer (b) having the physical properties as described in (3) and (4) below and 
forming at least part of the fiber surface: 

25 

(3) The density is 0.880 to 0.970 g/cm^; 
- (4) Mw/f^n is 1 .5 to 4; and 

in which the ratio by weight between (a) and (b) ((a)/(b)) is 5/95 to 50/50; and 

30 

with the aforesaid meltblown nonwoven fabric comprising a polyolefin composition which comprises a polyolefin- 
based elastomer (c) and a propylene-based polymer (d) and contains the polyolefin-based elastomer (c) at a ratio 
of not less than one wt% but not more than 50 wt%. 

35 2. A soft nonwoven fabric laminate as claimed in claim 1 , wherein the conjugate fiber composing the aforesaid spun- 
bonded nonwoven fabric is a concentric core-sheath-type conjugate fiber making up the core comprising a propyl- 
ene-based polymer (a) and the sheath comprising an ethylene-based polymer (b). 

3. A soft nonwoven fabric laminate as.claimed in claim 1 . wherein the conjugate fiber composing the aforesaid spun- 
40 bonded nonwoven fabric is an eccentric core-sheath-type conjugate fiber comprising the core made up of the pro- 
pylene-based polymer (a) and the sheath made up of the ethylene-based polymer (b). 

4. A soft nonwoven fabric laminate as claimed in claim 1 , wherein the conjugate fiber comprising the aforesaid spun- 
bonded nonwoven fabric is a side-by-side-type conjugate fiber which comprises the propylene-based polymer (a) 

45 and the ethylene-based polymer (b). 

5. A soft nonwoven fabric laminate as claimed in claims 1 through 4, wherein the aforesaid spunbonded nonwoven 
fabric layer and the aforesaid meltblown nonwoven fabric layer are thermally bonded by the processing of heat 
embossing. 

50 

6. A soft nonwoven fabric laminate as claimed in claim 5, wherein the bonded area of the spunbonded nonwoven fab- 
ric layer and the meltblown nonwoven fabric layer is 5% to 35% of the area of contact between the aforesaid spun- 
bonded nonwoven fabric layer and the aforesaid meltblown nonwoven fabric layer. 

55 7. A soft nonwoven fabric laminate as claimed in any of claims 1 through 6, wherein the KOSHI value is less than 10. 

8. A soft nonwoven fabric laminate as claimed in any of claims 1 through 7, wherein the peel strength between the 
aforesaid spunbonded nonwoven fabric layer and the aforesaid meltblown nonwoven fabric layer is not less than 30 
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g/5 cm. 

9. A material for use in sanitary goods which comprises the soft nonwoven fabric laminate as claimed in claims 1 
through 8. 

10. A material for use in packaging materials which comprises the soft nonwoven fabric laminate as claimed in claims 
1 through 8. 



35 
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